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#^ <|3*}: 2003/4/8 

«1SS!AH 
0002 

2002.04.18 

ORGANIC SILICATE POLYMER AND INSULATION FILM COMPRISING 
THE SAME 

^alAI- 
1-2001-013456-3 

9-2001-100003-6 
2001-042182-4 

KANG , JUNG WON 

741102-1010813 

139-230 

Aie^Ai ti? smm ^motw= 2m 3oem. 

KR 

K0.MIN JIN 

640213-1042416 

305-340 

QHas^Ai e§§ LGAny ohh-j= 5m 304s 

KR 

SHIN, DONG SE0K 
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[SS21 ^SI^ll 



i» 81 2003/4/8 

700129-1140621 
138-240 

KR 

KANG.GWI GWON 

750725-1063734 

157-013 

Aie^^AI &M=? a^3e 1036-19^ 
KR 

MOON.MYUNG SUN 
711015-2149517 
302-120 

CHS&SIAI k\=? m&B ®O\Z\0\mm 105§ 804s 
KR 

NAM.HAE YOUNG 

751007-2388219 

361-272 

ti^E S^AI fei? ^CH2g S&OHttM 103# 407s 
KR 

CHOI, BUM GYU 

730216-1346113 

305-751 

ma^^Ai &g=? ^§ ^anaoHns 311s 204s 

KR 
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KIM, YOUNG DUK 

681008-1055318 

305-390 

CHSS^AI 32Je i^OHUS 10ie 904s 

KR 

KIM.BYUNG R0 

680928-1018010 

305-762 

CHS#«A| ^SOUtt^ 406e 406s 

KR 

31 gig 

KW0N.W0N JONG 

700107-1037611 

305-728 

CHS&SjAI S2J^ 106^ 705s 

KR 

PARK, SANG Ml N 

740603-1409011 

301-757 

chss^ai m=? ^-mm mv\o\m^ mm 402s 

KR 

mm® XII423E°I f*SOII *S. «IB 39160221 ^§ 

011 °ia ^s^iAt a s?sud. che.i&! 
^□i^sei (2!) 
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u\^mm^] 20 m 29,000 m 

[3^*as] 3 a 3,ooo s 

0 2 OS! 
[^iAHJ^Sl 9 S 397,000 S! 

[SMI] 429,000 8! 

[S^AHW] 1. fiSfAH-SAMA-1(£B)_1S 
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^-8r 7l^|^ ^-fi-^ol -fM^&MH^ ^ 

-fj-^^MHS ol-g-^ tiVjE^l ^7}^ ^-g- 3^*, o| 

35-S#°l :£3&3<H 4i7}-2} TflS^ , ^ °1 ^dt^oll ^*fl *i| 
2:5)^ ^^M- 5L^Rr 4l7>6fl 

£ iE|.^ 7112:^ -fM^eHH^ f^sflfe wV£^l ^71-5] _H^2}-<4 ^wlTi^ 

«fl^d ^ ^<S^S. Af-g-^- ^ sa-g: ofu^, o]» ^^Hl ^-g-^ ^^x]^ 

5-^ 2.^ 7)$}* #^o] 2.^ -f^ 

-B-7l^Sl?|]olJE ^^1, 7}o}^ ^SX> ^ 7>^-Sfl <* 

#5L*ll db7>, 7^^ 
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-B-7]^^?flo]E ^^)] ^ f-^Kr {ORGANIC- SILICATE POLYMER AND 

INSULATION FILM COMPRISING THE SAME} 

^ ^o] -B-7l^^?)lo]E ^^ofl % 

b|^r ^Ml*>7fl^ 71313 xj-fr^ m^oi -f^^ ^i^ei^joiE ^^oj 

aflSS)^ -B-7l^El?llolJE ^^1^- o]§ ol-g.^. ^]-o] ^ 

^ ^^-g- o] ^-g-^. ^o^S) ^S^, ^ o] S «.Bl ^1S5]^ ^ 

te^] 4i7>^ ^^£ 7 > ^7>^A^| ±x} o^S}^- £^oi ^s-ol -g- 

^>7fl #^#JL 2003 0.1 (jm2\ s\S. o) £,x}7} 

^I^IS. ^SLSf) =±:X>^ 4-5.sH- A]n^(signal)^ 

^ SAls)^ RC *1<3 (delay H] ^^^h ^7>sl ^^£7l- 

7]*]-#^^ O.S. #7HM, JLigJE ^5.^ ^£2ic|-fe 
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sq- -fr^#<>l €^1"^* ^>-§-*H°> tb^h ^tb *1-fi-3i A >-§-^ ^ 

(cross-talk) «^«| #^12 *r Sl^l 9X^r. 

<4> IBUH-H WItT ^-§-^1 3 7] ^££7> ^ ^ «fl 

*I-fr3l ^>S-^1 i*rfe ^*fl 

<s> ic, LSI ^3 i*}^ *A3.fe -fr^iH^ 4.0^1 Si027> 

s)jl s^rq-. ZLem F-Si0 2 ^ 34- #^-2-^ 6 % "I^HJ <13 **>J« 

^ z\o] o] *£y$SL^±r -fr^^K** 3.5 <>1^S. c^^-^ g^l^l 

sj^l <>1^t!: ^^*>7l fl«H ^ 13-2-5. tt^* 7>*1 -fr7l 

^ ^-71 ^7>*ol ^]A]E|JL 
<6> ^Hr -fi-71 ^-B-«r7^- «"fr*r*l ^ # 

3. ^ ^Hf ^-O] o]« ^-71 tfl^ -fr*tH*7> 3.0 ©1 

-if 3 3l<>l #<>W 31^1 
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* -R-71 JL£-7Hr 33" ^^€4. SKESfl ^ ^ sfl^l^ 

*3 200-450 Jl^r^l #^7>, ol^tb ^ 13 g ^ 

»)^# 7}*}^ -fM Jl£-7Rr ^7> SL^r nfl^^ AjsjAj^ x^>a}^ ^7} $14. 

* °l-§-t!: -B-7l^^7l]ols ^tfafl 7fl#ol ^^o)l ^l^^o]t^. o] 0.7] 

4. ^sltb aH^a) « s^- ^ ^1^' ^^-^ 3.0 ^ # 

^# ^Jl 450 t^^-S <£^}4. ZL^uf, ^-71 #e| ^Afl-i ^^-^ ^5|- ^ 

^ 2.5 ^*} 7 ) #n 7}^ ^4- 717^1^ #^ 

4^1, 3* ^ 7)7^1^ #a^ 3Hr -fr7l^e) ?iH;§L°ll 

[^ol ol^.ji7> 7) 4*11] 

^"714 ^ JM|3* SflM*}^*}, ^7f^ J1^2|-4 ^ti]^^ 

* ^J-dbAm ^ 913- , ^ tiflAi^ ^ 7_>^ T^A]^ ^ flfe 
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<io> ^ 4€ 71313 %^o] -f^>^i f^H *l-fr€ -t-t^ -n- 

7)^BHHM J7^>sq- ZLSl ^2:^, o]^ o]^>^ «K£*ll db*}3 2: 

ol aj-g-^ ^9!^ ^S«o V ^, ^ ^liM^ i^Kr 

[^3 ^ ^ ^] 

<12> »lloj ^3.^^. -g-7l^&l?llol3 ^-*H3 »la^<Hl Sa°1 A i, -B-71 -g-Bfl^ 1 ^ 

7}<5>c*) 7>^^-sfl * ^-^-^r-S-^l^m *M -B-7l^el?llolE f^*(|3 ^fls^ 

<13> 1] 



<14> 



(R 1 ) k L sio J i (° R2 ) 2 /-k 



<15> #7l 13 

<16> R l^- ^ opg, ti]^, SE^ ^l^^l 1:^ 

3. ^1^ SEfe ^*1^3 1 ifl^l 4^ ^oIjel, 

<17> R 2^ ^ ajdfl ^lifl #3 1 4^ tt«<>luL, 

<18> k, ^ /^r ^ 3 103 ^^o-|cf. 

<i9> ^ *fl23 ^lsU-^^r -fM^B^HS ^3)13 ^l^^H ^l-g-Dflol) 1 

^ ol^-3 ^71 IS. J£Al3*r 4°lt^ ^^K> W§", l^^tf Hl^r ^£ 
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<20> SE^V ^ 7>7| ^ ^ JL5. 71]S£]^- 

E^H^- f^-Sfl^. if-*}^ *V£*fl iL7>^ ^-§- ^ o} Sl^o) Si 

^S^l ^7>^ Tfl^l}. 
<21> ^1^0.3.^-, a>£^l ^7}-0] ^Jl-ofl &0^ f 

<22> a) ^-71 -H-7]^^?))o]E fMg-*)]^ Tfl^V^ 7112:5)^ -R-7l^^?H 

<23> o]E ^^1; ^ 

<2 4 > b) -B-71-g-nfl 

<26> a^j- ^-71 ^<g^ ig^.g. S^l-^r 

<2 ?> C) -fM^V, -e-7l#^^, -B-7] P H S^^], #5.0] CAJ- ^^ 7 >, ^ 7^1^ 

%^7)]S ^1^^)^ 1 ^ o]# ^Ml* ^7>5L ^ Sicf. 

<28> ^. a> S ^ 4x7]-a) ^<g^ Tfla^fH] Sl^l, 

<29> a) -#71 Z^S] ^-7l^^7flo]E 0_S. T^S]^ -fr^H^l 

<30> o]E *fl^*Rr #31 ; 

<31> b) #71 a)^l^ ^. 7 )^n)o)E. ^ |7Mf -g-ufi6f| -g-Sfl 

<32> *h ^-8- ^S«~a- #31; 

*<33> C ) ^"71 b)^)^ -^-7l^S]7l)o]E f^S] -g-cfl^. h> £ ^ ^^o) £ 

<34> 5.*>^ ^g^-*. ^*Rr ^ 
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<35> d) ^"71 c)#3l^ S-S.^ ^ ^ :£^Hr ^31 

<36> 1- 5LW^ ^<$.^2) ^]3i^ ^ °1 S^fe 

<38> ^ ^7}*^ 71^1^ l^sq- tfl^-c^ <3^p=i ^, 

-§-^1^ -H-7l-^^7l]olE ^llStb 34. #^3* ^-B-^l ~^ 

^ ^ °1# 3-8-* ;£<3^°1 -f^r*^. 5-^, -fr^-i- 

^j, 7l^)^ #^o| ^HHhg- SHl^Ka. o]» stfis. ^-i- 3&tK 

ol S^#^r SLZm^L *SHH *02^*r £ 

- ^^^-i- s.^>^- wvs^ii ^l^*}^ 3M4. 

<40> ^ 1^6]^ #7) 3*HH IS- 3.*}S\t= A>o]^^ ^^.XV 3W1-* ^ 

€ -S^fl* SE^r £^*H -8-71 -841 3 ^7fl-8HM 1-4 7 V*> 



26-11 




>20020021141 #3 2003/4/8 

<42> [S^H 2] 

— Si R% R 4 4 . p 

<44> #7] 2^ ^HH, 

<45> R 3^ £|^OS ti]^, <y:^, S^=r fiS- ^l«-5]>m- ^l^^l 

^ ^ifl SEfe- ^1^^ 1 *fl*l 4^ ^r^olJL, 

<46> R 4^ zj-zf s-^^o.^ <>HI^*1, ^M^-^l, *\$\ Sl^ £-*l*fl#^ &±-^T 1 

vfl*l 4^ *H*a"MjI, 

<4?> p ^ o 2^ ^^^m. 

<48> [3^H 3] 

R 5 q R 6 3 . q Si-M-Si R 7 r R 8 3 . r 

<50> ^-7] Sj-^M 3^ 

<5i> R 5 ( ^ R 7^ ^ ^^^o_s. ^±., *m, s-^- i-^s. ^l^xM- *i 

^3*1 3] if] SE^ 1 4^ ^^olJl, 
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<52> 



-5^ 1 4^1 ^A]o]ZL, 

<S3> M^r &±.^r 1 6^1 Sxr *Hi«<>ljl. 

<54> q, £ r^: ^ 0 ifl*l 2S\ 

<55> -f}-7l^eMHS ^ 7>^Sfl^ ^^-tiV-g-oll ^V-g-S)^ -B-7] 

^^-tiV-f-oll *l*chi: sefl^l e *H^^r n-5ifh i-^, n-*| 

a]:, i-^A}, 2,2,4-S^^l^^l^:, Alfi Sj^r ^ ^r^- 

^Tfl -M; «, l^MI, 3.^31, Mejpfll «, <^1€ °fl^ 

o>4^o>Aj|^- Jf-S) Tfl^Tfl -g-nfl; BDH^I-ol^^.^^, 2-^^ EflH 5}*H;e.3. fl-fh <H1 
1H131^, n-SS-^^^a, i-^l^lH, n -«-^ofl^s ( c]-^, ^-^1, 

S-^l^s, ofl^^l#^# €\^d\]i]}*L, ofl^^l^^^- T^^^oflBlle, SS-ilt^f 
H.^d11^oi]b|]h ) 5.^]^^^=., = , — 

^m^^^s, ^HlH^, £ ^ 5.5.^ # 

^o^e Jf-^) ofltflHTfl -M; ^ofl^7>^.tjlolE > pH^o^bIIo-Ie, n _ 

S5.^oMiBiHE r i-ss^oMHHs, n-^-€^Hl^l°ls, ofllWW^., ^ll^l^^l^ 
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iHHl^Hl^HS, 5Sli|t2]t JEi^l 11 ^ Bfl ho}^1 el] o] e ( 2.^5. 
S^iE||2 6}Ai|l|lo]E i oflH^em ^o>4e)}o1e, S^r H^ft^t qoH]BflolE 

— , N-^l]ioMlEo}c}o|c i N.N-clii^HlSoMolH, SE^ N,N-^°fl ^o>^]e o>xj>o]^ 

^ 0K°1S.^ -g-Bfl ^O] 

^ ^"71 A>-g- 7 >W -&M3.fe €■ »m<>l ofl* s.^ «a> > ^ t 

3tth SKh 3.#-ih °M)M4h SS.3£|^, Jffl<EKh IttSS 

<>H|H<&, nlfSS-OHlM^, l2]t£^H]I^, E S ]f S . S o}4EA> j ^H^h 

£f-L>, f^th ^R*. #eflA>, ^l^^B^, p- 

ofoj^fe^, p-M-flfcM ^"71 A>-g-7>^-tb ^7) ^nfls.^ 3. 

8t2>h tiV^^i 4i7>-§-o.s. a>.§-^ ^-f , ^ tiVi 
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# ^fl, Hl^r "g7l 1 ^ 2 ^ O^Kg- ^-X\d\} AV-g--^ ^ ojl^. 

1 #<*H tfl-sj) 0.000001 tfl*| 2 ^V-g-^ 34. -*7l ^7>^=o] -g^S^ 

* 1 # ^ 2 -frfr ^-f ofl^ ^ ^SL^A^E «V-g- #£7> nfl^L ^-^ S 

<59> ^-71 #nfl^ A}-g-^ofl , 2/8#-§- # #*fl , S^r <§7) #t.j|» ol-g-*M ^ 

Tfl^JlS. 7>^^fl ^^-§-% ^ ^^IS., -tt-^-S. 7>^ &n ^^"tiV-g-^r ^ 

«§7lS t^-Al ti>-§.Al 71 71 1+, JEfe <§7lS. ^ 7K^*fl ^«>-§~§: ^ Aj-O.^. 

^s. 9X^. 

<60> 7>^«J] ^^-^}-§-A] tiV-g- 0 tfl^l 100 V9l %°) V\^z!\-3L, W> 

^*>7fl^- 15 ifl*l 80 V91 ^^^m 7>^tfl ^ ^-7> 

^ l-el^^i Mr^t^S «15LSH 500 ^1^-^^, ^<£^H ^-g-^H^ 500 vfl^l 
1,000,000<?1 n}^-s}t)-. 

<ei> • ^oJH <£<H*m ^71 ^ 

«H -fr7l*Xh, -f}-7l#eH, «3=eH» ^7>*flH -fr7lM 

*0«* 200 vflX| 450 *C°1H 1^7]- 7>^tt ^-71 -H-7]^el7flo]E 
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S^l-^ # JH^S] ^-S.^ 2 60 uV^^fe- 5 vfl7] 40 

-8-71 * AV-g-^ofl 7>^rf . 

^^-8- ^21^ *IMS], Si0 2 *1M=], SiN ^H^, 5^ 

xl^, l- 311 ^3H^ *>-§-^r ^ SUL^, A}-g-*H ^ ¥ 

^ ^o] 7>^>4. ^tE.*H tff^s. ;§<3^Mr *fl2 

0.1 xfl*| 2 jtan^l #<>1 ^^>cf. 

7} ^^vg- ^a^ ^ ojcf. Tis^-^^r =e)«flo]5L(pre-bake) ^4 ± 

3 (soft-bake) ^-g- i^-*Hr 33 # ^l^-. = Bl«1M3. ^ ^ A>-g-^- 
-fi-71-g-nfl* A^i?] ^Ajylji, ^ ^ofl ^71^ 7}MX\%1 t\- 

^ ^7]» 2^3.03. tiV-g-Al^lcf. Aj. 7 ] 30 ifl*] 350 "c^ 

£r£olH, 350 °C £3E6j]Ai ^a]^ ^o] ^ o_t^ t silis) ±^S,^ 350 

tfl^l 500 TC^ ^8:^1 Ai aja]^ w>^-2)s>tj.. ^^r£7> 350 t: ^l 1 ?]^ 
^- -B-^Aj^^olE JL^-7}^ ^^^-ol ^-gr] ^u}-*] ^rO>, ^ 7 J-£ 7 > 7^>£]jl, # 
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±£r, ^u|^ ^-i- A>-g-^ ^ ^J7, 7><I ^7lfe °}^, W ^ lr« 

^ 71^1^71, ^^-B- 7l^l(6j)# 1-^, ^-7) ^) ^ ^ &$\7), ^^Bfl , 

HLfe #5^0} £ ^-B-*>fe 7H ^ ^"71 7}<I^ 

^S^^ i^^o] 2.^- ^ 7><t«J-^^.S. #aL, ^ 4^ ^ -2.5. 
*8*Kr ^£ 7>^>C|-. 

^-§-^714, SE^r ^db$J- ^ M ^7] Hl^r 1-^.2.^ f"^- 7>^ *Hl A i 

M^5]7> 7Hr*W. *3<3^ SL^ -§-nlH s)^^ 

2|-f-l-<Hl SE^ ^ 52^7) 7^, 3^-§-£| ^7l ^7]4M 

^ 7]-^>Jl, ^m^- ^3 ^, 100 400 M 7>1^ ^o] ti}^ 

*H g<H*lfe ^ ^^^<^] -f=r^L, £^ ife^, 
7J-S.7V 5.^f 4-^*1-7] ^%r°\), LSI, LSI, DRAM, SDRAM, RDRAM, 

D-RDRAM ^ #SL*ll ^s}-, ^r£^ ^> ^^^-(capping layer), ^> 



• 



• 
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c ^^(hard mask layer), ^ ^-§-^(etch stop layer), «V£3] ^}^\ 3.*$. 

!§-o\ JiS*}-, ^<3^, ^^5.A] 4i7}-g-^ £.3L*t, « 0 > 

°)*\r, ol«fl» §71 ia>^^- ^H]* ^flAl^u)., «}.7l -*3aH1^ 



<74> BtlE^oln^^. -g-ofl g g ofl tfl E ^-Dfl^B]) E 5^^^.^ A]#S-Efl E 4.7 g 

^7V^>ZL ( ^71^1 55 mg^ <g^.^ 7 > ^ofoi^ Ugt ^7HH, 60 r^l^i 

#-8 (overnight) ^-§-^£f. «>-§- ^, «>-§- -g-°-^ o^e.^. ^-^a]7]j1 

<75> (^<a^ 

<76> ^"71 -a-7l^^7flo]E £^?!t2]t 5L±.*ft 1 *]] Efl 3 0]-^ 3] <>1 ^ o)] 
<77> ^AHI 2 

<78> (-R-^sHMil ^*)] 



<71> 
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g, £ EflE^nl]^A)^^ 1.54 %7M3L, o\ 7 )o)] 2.65 mg^ ^o}&^ ^ 

*r 2.91 $7>*M, 60 *C<HH (overnight) ^ 4. i£-g- ^ a «]--§- .g. 

41-71 ^A]d]] 131}- ^Sj^ ^AS. ^Al^ ^<g^ ^)]^}^C)-. 



BflE^o!^-^ _g.ojj 9 g0ll ^M^H^l^ 6.9 g# o^ofl 55 

rag^ <g^4i7> ^>o^ - = 5.5 g# ^7>*H, 60 T^H »>Afl (overnight) a>o. Al 
^ ^-§- -§-°^^ <H}bDss. sj^A^lJl pH7> ^Ajo] ^ nfl 7 > 

-#7l ^a]o)] 13}- -iAj^M ^<a*]-g- *fl^}-#4. 



<87> H] jgofl 2 



<88> 
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<89> 



<90> 



<a*>: 2003/4/8 

1.54 g-ir %7}x>}5l, <^7H 2.63 mg^ ^o}^ 5 8 g# ^7}^, 6 0 

r^]^ (overnight) ^-§-^1^^. i£-g- * t tiV-g. .g.^ 5)^7]^ 

P H7> ^o] ^ t^}*] ^o]^ojcf. o3o^ ^l-g^M 

<92> 

<93> Aj- 7 ] ^ A }<^ 1 2 , ^ 1 2<HH afl^- 3j<£n]-o} o.^ 

3 *>7)^- ^ ^ o.s zl 2§-b)~i- ^>7i a. i<Hl M-Ej-tflsatj.. 

~0 -n-^ ~ MISCMetal/Insulator/Semiconductor) 1>>^H] 

<96>- L) 71^1^ #^ - ^^(Hysitron Inc.)^ J=a)iL<?l 43 (Tribolndenter) 
<97> * A>-g-*H 7J- S » ^^o^ 

<98> ig. u 



<94> 



<95> 





4JA|a)| 1 


2 


tt|jio)l i 






2.73 


2.81 


2.74 


2.80 




E= 4.6 Gpa 


E= 7.5 Gpa 


E= 3.6 Gpa 


E= 6.7 Gpa 
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SE^r 2^ B]M^ ^o] ^X|ofl 7 ]7fl3 #^ ^c^. o.^^. 

^^H] ^ £<&^°} ^M^JL, 3E^ 3"^, £^ 7^1^ 
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1] 

7l*r -^-7l^el^oiE ^^1^ ^fls^: 

[ 1] 

(R 1 ) k L sio J , (°R 2 ) 2 ,_ k 

#7] Sj-flH] 1^ ^oflAi, 

Rio. AA ^^o_^ ^ ^ 0>€j B)i o s V^ i tfc- ^ 

R 2 ^ ^dti 2)3] 1 ifl*] 4^1 3H2°1jL, 

k, ^ /£- ^-2]- 3 ifl*| 10^ 3^1^. 

2] 

^"71 4ttflW« SE^ ^#5^7} AV^ > ^3 



[^T 1 * 3] 



him sa^i, 
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R 3 ^ ^ ^^AS ^>1, ^H, f±S ^S^M- 

S££r 33) SEfe £-*13)#3 l *4I*I 4^ tftHja, 

R4^ ^ s.^^o.S <>M|«M, sHcsa], 31 ifl SE^ ^lifl^ i 

PrO^I 2^ 3*r°H. 
[S|.*H 3 ] 

R \ R 6 3 . q Si-M-Si R 7 r R%_ r 

#7| 3^4] 3^1 *HH, 

R 5 , ^ R 7 ^ AA ^3^- off, tij^, 3=^ ^1^7] 14 

3=*fl SE^ ^lifl^ 1 ifl^j 43 ^ojji, 

R 6 ^ R8^ zfz}- S-^ojjL oMl^M, *ME.*|-A], 2£^ 3]^ J£fe -g-^ifl^-cq ^ 

M 1 6^ 3E^ sfl^olui, 

q, ^ r€r ^ 0 vfl*l 2^ ^o)q.. 



[s^a] 2] 



Si R 3 p R 4 



4-p 



#7] 2^ *HH, 
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4x*Mq *1<3^ ^-g- 2 ^^-oil #0^, 

a) -B-7] -g-tfflofl 1 # *>7l IS. &*\s\±t ^^Kt n 
^# S^r a>o]^^ ^-ulav ^^ r> ^ ^3j-^-§- 

b) *7l -§-*!] 

« SWfe- ^-g- 
[ 1] 



(R 1 ) k L sio J /(OR 2 ) 



2l-k 



^7} 1^ 

Rl^ Zj-Zj- ^-^^O.^. JE^r ^TlM- 

R 2 tt ^ S=if g-*]^ ^ i ifl*| 4^| ^^H^, 
k, ^ 3 ifl^l 10^1 ^°lt}. 
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C) -8-71^*}, -B-7l#^^ t o. 7 | rjl = e| u\ , pH S^^il, ^E}7>, ^ Tfl 

*3%^*fl5. 01^^^^ ^0.^_J=L^ 1 ^ o]^- i$7}*\] 

» ^7>S. if-<sRr ^<3^ ^^-g- 2;##. 
[^^J- 7] 

a) i ) -fM ^g-nfl; 

ii) 1 * *>7) 5^*} IS. SAisj^ A>o]^-^ -g^-# 

Hi) *; & 
iv) ^*fl 

b) #71 a)3vM -R-7l^^^]olE 3^4)* -8-71-8-nH -§-*flsHr #31; 

c) #7] b)^)^ -B-7l^eMME ^^1^ -g-^fi-i; ^>£^)1 db^H 71 *H 3E 

s*K=- #31 ; £ 

d) #7i C )^i^ ^^-a- 

♦ SISN-fe ^SlJ-^: 
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[ 1] 

(R 1 ) k L sio J /( OR2 ) 2 /- ) c 

Rl^ z}-z}- o.s. ^i, 1-^, ^Vm, tl, 

R 2^ ^ £E^r ^ 1 ifl*l 4^ ^^IJL, 

k, £ /£■ 2q-zf 3 103 ^^olrj-. 

8] 

*117*J- 7l^fl^ «j-^o.S «K5E.*fl *l<£^\ 
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